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(54) Tibial tray with adjustable keel 

(57) A tibial prosthesis includes a tibial platform hav- 
ing a medial-lateral center and an interior surface mat- 
able with a resected proximal tibia, and a modular keel 



that is fixable to the inferior surface and adjustable in a 
medial-lateral direction with respect to the medial-lateral 
center of the tibial platform. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] Not Applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH 

[0002] Not Applicable. 

FIELD OF THE INVENTION 

[0003] The present invention relates to a tibial pros- 
thesis having a tibial platform and a modular keel that is 
adjustable in a medial-lateral direction with respect to 
the platform. 

BACKGROUND OF THE INVENTION 

[0004] Total knee arthroplasty involves implantation 
of new articulating surfaces for the tibia, femur and pa- 
tella. The most common technique for providing new ar- 
ticulating surfaces for the tibia involves resecting an up- 
per portion of the tibia then attaching a prosthetic im- 
plant to the tibia over the resected surface. A typical tib- 
ial implant includes a tibial tray adapted to abut the re- 
sected surface of the tibia and a bearing portion which 
includes the new tibial articulating surfaces. The tibial 
tray has a shape that is adapted to generally approxi- 
mate the shape of the resected surface of the tibia so 
that the implant generally aligns with the resected sur- 
face when the tray is properly attached to the tibia. 
[0005] The tibial implant may also include a stem and 
a keel. The keel extends from an inferior surface of the 
tray into the patient's bone so as to provide both fixation 
and positional stability. The stem extends from the infe- 
rior surface of the tray or from an inferior surface of the 
keel into the central canal of the patient's tibia. 
[0006] In many tibial prostheses the stem and keel ex- 
tend from a central position in the base. For some pa- 
tients however the central canal of the tibia is not located 
centrally with respect to the tibial articulating surfaces. 
With these patients, orthopedic surgeons must under- 
take additional positioning steps to ensure that the tibial 
prosthesis is properly seated and that it articulates prop- 
erly with the femoral prosthesis. This problem can be 
particularly acute in revision surgery where an existing 
tibial prosthesis is being removed and a new tibial pros- 
thesis is being implanted. When the original tibial pros- 
thesis is removed in revision surgery, often portions of 
the tibia to which the prostheses are attached become 
damaged during the removal process or lack viable 
bony support for the replacement tibial prosthesis. It 
therefore becomes necessary to attach the new pros- 
thesis farther down into the central canal of the patient's 
tibia than the original prosthesis. In revision surgery a 
long stem is typically used with the tibial prosthesis to 



ensure good distal fixation of the prosthesis within the 
canal. The use of long stems however exacerbates po- 
sitioning problems for patients whose anatomic canal is 
not centrally located with regard to the tibial articulating 
s surfaces, potentially forcing the surgeon to compromise 
coverage of the resected tibia. 
[0007] Accordingly, a need exists for tibial prostheses 
with keel and stem portions that can be variably posi- 
tioned in the medial-lateral direction in order to provide 
the best possible fit for tibial prostheses for patients 
whose anatomic canal deviates from standard locations 
with respect to the tibial articulating surfaces, particular- 
ly for use in revision surgery. United States Patent No. 
5,271,737 discloses a tibial prosthesis with an offset 
stem. This stem however is fixed in position and is not 
adjustable. Accordingly, it won't provide the best possi- 
ble fit for patients whose tibial canal deviates from the 
dimensions of this tibial prosthesis. There still exists a 
need for a tibial prosthesis with an adjustable keel that 
will allow surgeons the flexibility to treat patients whose 
tibial canal may not only be not centered but which might 
be offset in the medial-lateral direction by an unknown 
amount. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides a tibial prosthe- 
sis having a tibial platform with a medial-lateral center 
and an inferior surface matable to a resected proximal 
tibia. A modular keel is fixable to the inferior surface of 
the platform and is adjustable in a medial-lateral direc- 
tion with respect to the medial-lateral center of the tibial 
platform. 

[0009] The tibial platform may include at least one slot 
extending in a medial-lateral direction with at least one 
mating element extending through the at least one slot 
to secure the modular keel to the tibial tray at a prese- 
lected offset from the medial-lateral center of the tibial 
tray. 

[0010] In an alternative embodiment, the tibial pros- 
thesis may include a rotating disc that is fixed at its cent- 
er to the medial-lateral center of the tibial tray. The disc 
may further be fixed to the modular keel at a position on 
the disc that is offset from the center of the disc. The 
rotating disc may then be oriented to provide a prese- 
lected medial-lateral offset between the medial-lateral 
center of the tibial tray and the modular keel. 
[0011] In a further embodiment, the modular keel has 
a preselected offset in a medial-lateral direction with re- 
spect to the medial-lateral center of the tibial platform. 
This modular keel may be selected from a group com- 
prising a plurality of modular keels having different 
preselected offsets in a medial-lateral direction with re- 
spect to the medial-lateral center of the tibial platform. 
[0012] The tibial prosthesis may also include a stem 
receivable within the central canal of a patient's tibia. 
The stem may be integrally formed with the modular 
keel, or the stem may be modular and matable with the 
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keel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The invention will be more fully understood by 
reference to the following detailed description when 
considered in conjunction with the accompanying draw- 
ings, in which: 

FIG. 1 is an anterior view of a tibial prosthesis of the 
invention having an adjustable keel; 

FIG. 2 is an inferior view of the tibial prosthesis of 
FIG. 1; 

FIG. 3 is a side view of the tibial prosthesis of FIG. 1 ; 

FIG. 4 is a cross sectional view of modular stem 
useful with the tibial prosthesis of the invention; 

FIG. 5 is an anterior view of an additional tibial pros- 
thesis of the invention having an adjustable keel; 

FIG. 6 is an inferior view of the tibial prosthesis of 
FIG. 5; 

FIG. 7 is an anterior view of a further tibial prosthe- 
sis of the invention having an adjustable keel at- 
tached to a rotating disc; 

FIG. 8 is an anterior view of an asymmetric tibial 
tray useful with the prosthesis of FIG. 7; 

FIG. 9 is an inferior view of the tibial tray of FIG. 8; 

FIG. 10 is an anterior view of the rotating disc of 
FIG. 7; 

FIG. 11 is an inferior view of the rotating disc of FIG. 
10; 

FIG. 12 is an anterior view of a further tibial pros- 
thesis of the invention having an offset modular 
keel; 

FIG. 1 3 is an inferior view of the tibial prosthesis of 
FIG. 12; and 

FIG. 14 is a side view of the tibial prosthesis of FIG. 
12. 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] A tibial prosthesis 1 0 of the invention, illustrat- 
ed in FIGS. 1 to 3, includes a tibial tray 12 or platform 
and a modular keel 1 4. The tibial tray 1 2 has a superior 
surface 1 6 defining a central tibial plateau region bound- 
ed by a peripheral rim 18. The tibial tray 12 has an infe- 



rior surface 20, opposed to the superior surface 1 6, that 
is generally shaped to mate with a proximal portion of a 
tibia that has been surgically resected for the purpose 
of executing a total knee arthroplasty. The superior sur- 

5 face 1 6 is designed to mate with a tibial bearing member 
(not shown). A variety of means for attaching a bearing 
member to a tibial tray are well known in the art and the 
present invention is not particularly limited to a specific 
bearing member or means for mounting a bearing mem- 

io ber on the tray 1 2. The tray 1 2 and the modular keel 1 4 
are preferably formed from a metal useful for prosthesis 
applications such as stainless steel or metal alloys, in- 
cluding titanium alloys. 

[001 5] A modular keel 1 4, matable to the inferior sur- 
/5 face 20 of the tibial tray 1 2, has a superior, tray mating 
portion 22 and a keel portion 24. As illustrated in FIGS. 
1 to 3, the keel portion 24 includes wing elements 26 
extending in the medial, lateral and posterior directions. 
In other embodiments, the number and shape of the 
20 wing elements, as well as the angles at which they ex- 
tend, may vary. 

[0016] Modular keel 14 includes four threaded aper- 
tures 28 on its superior, tibial tray mating portion 22 that 
correspond to four slots 30 on the tibial tray 1 2. The slots 

25 30 on the tibial tray 1 2 are elongate in a medial-lateral 
direction and are arranged so that when mating ele- 
ments, such as screws 32, are inserted through each of 
the slots 30 to engage threaded holes 28, the modular 
keel 14 may slide in a medial-lateral direction with re- 

30 spect to the tibial tray 12 as the mating elements slide 
in the elongate slots 30. The slots 30 may be chamfered 
or have other means to permit the screws 32 to be seat- 
ed at or below the superior surface 16 of the tibial tray 
12 so that the screws 32 do not interfere with the posi- 

35 tioning of a tibial bearing member. Generally, the slots 
30 allow the modular keel 14 to be adjusted to provide 
a medial-lateral offset of up to at least about 8 millime- 
ters in the medial or lateral direction from a medial-lat- 
eral center 34 of the tibial tray 12. 

40 [0017] Tibial tray 1 2 may also include a recessed re- 
gion 36 on its inferior surface 20. The recessed region 
36 is generally of the same shape as the tray mating 
portion 22 of the keel 1 4, but is elongated in the medial- 
lateral direction so that when the tray mating portion 22 

45 is placed within the recessed region 36, adjustability of 
the modular keel 1 4 is limited to the medial -lateral direc- 
tion. Preferably, the depth of recessed region 36 is equal 
to the thickness of tray mating portion 22 of the modular 
keel 14 so that the inferior surface 38 of the tray mating 

50 portion 22 is flush with the inferior surface 20 of the tray 
12. 

[0018] The illustrated modular keel 14 also includes 
a generally cylindrical stem mating element 40 defining 
an aperture having internal threads designed to mate 
55 with a modular stem component 42 (FIG. 4). A person 
of ordinary skill in the art will recognize that a modular 
keel 14 of the invention may include an integral stem, 
or may provide other means for the modular keel 14 to 
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mate with a modular stem 42, such as by forming a taper 
interlock between male and female tapered surfaces in 
place of threads located on the modular keel 14 and 
stem 42. 

[0019] A modular stem 42, as shown in FIG. 4, in- 
cludes a mating portion 44 and a fixation portion 46. The 
fixation portion 46 is elongate and generally cylindrical 
and may be attached to the central canal of a tibia using 
bone cement or non-cemented methods. Generally, for 
revision procedures, long stems which extend into the 
isthmus of the tibial canal are used. Typical cemented 
long stem embodiments have a length ranging from 
about 30 to 60 millimeters, while non-cemented stem 
embodiments have a length ranging from about 75 to 
150 millimeters. 

[0020] In a further embodiment, shown in FIGS. 5 and 
6, the modular keel 14 may be adjustably attached to 
the tibial tray 12 using a single mating element 32. In 
this embodiment, the tibial tray 1 2 includes a single slot 
30 and the modular keel 12 includes a single threaded 
aperture 28 for attachment to the tibial tray 12. In gen- 
eral, the number of mating elements 32 may be varied 
by a person of ordinary skill in the art in keeping with the 
spirit of the invention. 

[0021] As shown in FIGS. 7 to 11, medial-lateral ad- 
justability of the modular keel 14 may also be provided 
using a rotating disc 48. in this embodiment, a rotating 
disc 48 is attached to the inferior surface 20 of tibial tray 
1 2 (an asymmetric tibial tray 50 usable with the invention 
is illustrated in FIGS. 8 and 9) by a mating element, in 
this case a screw 32. The rotating disc 48 has a central 
aperture 52, for mating with the screw 32 and may be 
rotated about the central aperture 52 at least before the 
screw 32 is tightened. An offset aperture 54 is spaced 
apart from the central aperture 52 and seats a mating 
element, such as screw x, through the offset aperture 
54 to attach the modular keel 14 to the rotating disc 48. 
In use, the modular keel 14 is attached to the rotating 
disc 48 at the second aperture 54, the rotating disc 48 
is rotationally oriented so that the modular keel 14 ex- 
tends at the desired medial-lateral offset 56, and the ro- 
tating disc 48 is fixed to the inferior surface 20 of tibial 
tray 12. 

[0022] An additional tibial prosthesis 1 0 having an ad- 
justable keel is illustrated in FIGS. 12 to 14. In this em- 
bodiment, the medial-lateral offset 56 is provided on the 
modular keel 14 itself by offsetting the keel portion 24 
in a medial-lateral direction with respect to the tibial tray 
mating portion 22 of the modular keel 1 4. Tibial tray mat- 
ing portion 22 mates with the tibial tray 12 using four 
screws 32 that are located at fixed positions with respect 
to the tibial tray 1 2 - though more or fewer screws 32, 
or other mating elements in place of screws, may be 
used to attach the offset modular keel 14 to the tibial 
tray 12. A recessed region 36 may be provided on the 
inferior surface 20 of the tibial tray 12 having a shape 
substantially similar to the shape of the tibial tray mating 
portion 22 of the modular keel 1 4 and having a depth 



that results in the inferior surface 38 of the tibial tray mat- 
ing portion 22 being flush with the inferior surface 20 of 
the tibial tray 1 2 when the modular keel 1 4 is fixed to the 
tray 12. 

5 [0023] In a preferred embodiment, a plurality of mod- 
ular keels 14 having varying offsets are provided. Typi- 
cal offsets might include 4, 5, 6, and 8 millimeter offsets 
in the medial and lateral directions as well as a modular 
keel having a neutral position (0 millimeter offset). With 

10 such an embodiment, a surgeon may adjust keel and 
stem offsets for a particular patient by selecting an ap- 
propriate modular keel from the group of modular keels 
having different offsets. Where the angle a between the 
keel portion 24 and the tibial tray 12 in the anterior-pos- 

15 terior plane is 90°, it may be possible to use a single 
modular keel 14 to provide an offset in either a medial 
or a lateral direction by reversing the orientation of the 
modular keel 14. 

[0024] It will be understood that the foregoing is only 
20 illustrative of the principles of the invention, and that var- 
ious modifications can be made by those skilled in the 
art without departing from the scope and spirit of the in- 
vention. All references cited herein are expressly incor- 
porated by reference in their entirety. 

25 

Claims 

1 . A tibial prosthesis comprising: 

30 

a tibial tray having a medial-lateral center and 
an inferior surface matable with a resected 
proximal tibia; 

a modular keel fixable to the inferior surface 
35 and adjustable in a medial-lateral direction with 

respect to the medial-lateral center of the tibial 
platform. 

2. The prosthesis of claim 1 , further comprising a stem 
40 receivable within the central canal of a tibia. 

3. The prosthesis of claim 2, wherein the stem is mod- 
ular and matable with the modular keel. 



45 4. The prosthesis of claim 1 , wherein the tibial tray in- 
cludes at least one slot extending in a medial-lateral 
direction and at least one mating element, fixable 
to the modular keel, extends through the at least 
one slot to secure the modular keel to the tibial tray 

50 at a preselected offset from the medial-lateral cent- 
er of the tibial tray. 

5. The prosthesis of claim 4, wherein four mating ele- 
ments secure the modular keel to the tibial tray. 

55 

6. The prosthesis of claim 1 , wherein one mating ele- 
ment secures the modular keel to the tibial tray. 
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7. The prosthesis of claim 1 , further comprising a ro- 
tating disc fixable at its center to the medial-lateral 
center of the tibial tray and also being fixable to the 
modular keel at a position on the disc that is offset 
from the center of the disc. 

8. The prosthesis of claim 7, wherein the rotating disc 
is oriented to provide a preselected medial-lateral 
offset between the medial-lateral center of the tibial 
tray and the modular keel. 

9. The prosthesis of claim 1 , wherein the modular keel 
is adjustable to provide a medial-lateral offset be- 
tween the modular keel and the medial-lateral cent- 
er of the tibial tray that is at least about 8 millimeters 
in the medial or lateral direction. 

10. The prosthesis of claim 1 , wherein the modular keel 
has a tray mating portion matable with the inferior 
surface of the tibial tray and a keel portion having a 
fixed offset in a medial-lateral direction with respect 
to the tray mating portion wherein the modular keel 
is selected from a group comprising a plurality of 
modular keels having different fixed offsets. 

11. The prosthesis of claim 10, wherein the group com- 
prising a plurality of modular keels having different 
fixed offsets includes at least a modular keel having 
an offset of about 4 millimeters in the medial direc- 
tion. 

1 2. The prosthesis of claim 1 0, wherein the group com- 
prising a plurality of modular keels having different 
fixed offsets includes at least a modular keel having 
a neutral offset. 

13. A tibial prosthesis comprising: 

a tibial platform having a medial-lateral center 
and an inferior surface matable with a resected 
proximal tibia; and 

a modular keel fixable to the inferior surface 
and having a preselected offset in a medial-lat- 
eral direction with respect to the medial-lateral 
center of the tibial platform. 

14. The prosthesis of claim 13, wherein the modular 
keel has a preselected offset of about 4 millimeters 
in the medial direction. 

15. The prosthesis of claim 13, wherein the modular 
keel is selected from a group comprising a plurality 
of modular keels having different preselected off- 
sets in a medial-lateral direction with respect to the 
medial-lateral center of the tibial platform. 

16. The prosthesis of claim 13, wherein the modular 
keel includes a substantially flat platform mating 



portion having an inferior surface, and the tibial plat- 
form has a recessed region defined on its inferior 
surface, wherein the platform mating portion seats 
within the recessed region so that the inferior sur- 
5 face of the platform mating portion is substantial 
flush with the inferior surface of platform when the 
modular keel is fixed to the tibial platform. 

17. The prosthesis of claim 13, further comprising a 
10 stem receivable within the central canal of a pa- 
tient's tibia. 

18. The prosthesis of claim 13, wherein the stem is 
modular and matable with the modular keel. 
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